The observed dependence of lacuna counts on the growth phase of colicinogenic cultures suggests a relationship between the probability of colicin synthesis, and the number of colicin factors, per cell.
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/ml (Fig. 1) . After overnight incubation, the value could be as large as 10 %. The most significant finding for the proposed model was that when such stationary cells were allowed to grow in fresh medium, the % LFC halved in successive generations (Fig. 2 ) until either it reached the minimum of 0-01 % or the colony count exceeded 5 x 10 7 /ml when it again began to increase (Fig. 1) . The model suggested here relates all these changes in % LFC to the number of copies of ColE2-P9 per cell and to the way in which the structural gene for the colicin becomes expressed.f
We note first that the number of copies of ColE2-P9 per chromosome varies with the stage of growth of the culture. Thus, dye-buoyant density gradient centrifugation using ethidium bromide showed that the % Col factor DNA typically increased from 3 % at a colony count of 10 8 /ml to 10 % after a further 120 min incubation when the count was 8 x 10 8 /ml. Since the molecular weight of ColE2-P9 is 5 x 10 6 (Bazaral & Helinski, 1968) , these percentages correspond, respectively, to 14 and 45 copies per chromosome. That is, the replication of ColE2-P9, like that of ColEl-K30 (Bazaral & Helinski, 1970) , is under relaxed control. For the purpose of the model, the relevant point is that the number of copies per chromosome increases on entering the stationary phase and decreases when stationary phase cells begin to grow in fresh medium.
These observations can be related to % LFC by postulating
where C is the number of copies of ColE2-P9 and p is the constant probability per copy of causing its host cell to form a lacuna. It is suggested that: (a) The % LFC increases in the stationary phase because C increases. Although such an increase can readily be demonstrated, as described above, the estimates of the % Col factor DNA are not sufficiently precise to show unequivocally that the % LFC is proportional to C.
(b) For the average stationary phase cell, C may be as much as 1000 times (= 10 %/ 0-01 %) greater than for the average exponential phase cell from cultures where the % LFC is a minimum. This is not unreasonable, judging from the number of copies found here and with ColEl-K30 (Clewell, 1972) .
(c) When such stationary phase cells are grown in fresh medium, the % LFC halves in successive bacterial generations because C is also halving. That is, none of the copies in each cell replicates until either G has returned to the value corresponding to the minimum of 0-01 % LFC found in exponential cultures or C begins to increase after the colony count reaches 5 x 10 Short paper (d) Each copy of ColE2-P9 is independent of all other copies in its host cell with respect to lacuna formation (presumably, with respect to expression of the structural gene specifying the colicin). This follows from the constancy of p. If this interpretation is correct, the event determining whether or not the structural gene is expressed occurs at the level of that gene, or its Col factor, as distinct from a generalized change in the host cell causing expression of all the copies it carries.
The model therefore brings together several aspects of the behaviour of this colicin factor. Further tests are needed to exclude alternative explanations of the data: e.g. that Fig. 2 reflects the behaviour of cells pre-destined to lacuna formation in stationary phase cultures and which never divide in fresh medium. The model also bears on the behaviour
